Isolation
and Identification of New Acid-tolerant and
Starch-degradable Yeasts
Viet Anh Thi Nguyen, Atsuko Tokuda, Takashi Mishima, Yoshio Nishida1 and Makoto Hisamatsu * Laboratory of Food Science and Technology, Faculty of Bioresources, Mie University (1515, Kamihama, Tsu 514-8507, Japan)1 Food Research Institute, Aichi Prefecture Government (2-1-1, Shinpukuji-cho, Nishi-ku, Nagoya 451-0083, Japan) Two strains of acid-tolerant and starch-degradable yeast were isolated from rivers flowing in Kusatsu and Manza, considering an effective reuse of great mass of starch-based biodegradable plastic. The isolated strains could grow in acid media of pH 1.8 and were identified as Candida fluviatinis and Candida intermedia. The yeasts could assimilate many carbon sources and ferment glucose and sucrose in acid media to alcohol.
There is a growing interest in the development of degradable plastics to enhance biodegradability of plastic product in landfills and composts.1) As a biodegradable plastic, polylactide or poly (lactic acid) (PLA) has become the focus of public atten tion. It is polymerized from lactic acid, which can be prepared effectively by fermentation with re newable resources such as starchy materials and cellulose. Identification of yeast strains. Taxonomical characteristics of the isolated strains were investigated according to the methods described by N. J. W. Kreger-Van Rij,11) and J. A. Barnett 
RESULTS

AND DISCUSSION
Characterization of the isolated strains.
From 120 acid-tolerant strains screened by using acid agar media, two strains were selected and designated as 2C and 3A, respectively. The acidtolerant abilities of 2C and 3A strains were examined in the media with different initial pH value. Both strains grew well in acid media until pH 2.5 and could not grow in medium of pH 1.5 (Fig. 1) . Their starch-degradabilities were also checked on an acid agar-plate (pH 2.5) with 1 % soluble starch (see Fig. 2 ). S. cerevisiae (Kyokai No.3, Kyokai No.7, Kyokai No.9 and Shochu S2) could grow in the acid medium but did not digest starch, while the two isolated strains could grow well and also Identification of the isolated strains. The physiological and biochemical characteristics of 2C and 3A strains were investigated according to Kreger-Van Rij11) and are summarized in Table 1 . Two strains showed abilities to ferment glucose, sucrose, maltose and trehalose and to assimilate many carbon compounds containing galactose, xylose, lactose, starch, cellobiose and some alditols. Assimilation of nitrogen compounds, the Diazonium Blue B (DBB) color test, urease test and starch formation were negative for boths strains.
There were some difference in characteristics between 2C and 3A. The growth of 2C strain in vitamin-free medium was positive, but that of 3A strain was negative. The assimilations of rhamnose and raffinose were positive in 3A strain and negative in 2C strain. Morphologies of their vegetative cells were different (see Fig. 3 ). Cells of 2C strain were round to short oval and those of 3A strain were oval to ellipsoidal with multilateral budding.
According to the methods described in "The yeasts a taxonomic study,"11) and "Yeasts: Characteristics and identification,"12) it was suggested that strain 2C belong to Candida fluviatilis, and strain 3A to Candida intermedia. Items indicating different contents between 2C and 3A shown by separation with slash: result of 2C is left side and that of 3A is right side. Vegetative cells growing in YM medium (pH 6.0) for 3 days at 30-C were observed by microscopy. Bar scale: 10 /Lm.
Effects of substrates on growth and alcohol
fermentation.
The fermentation test shown in Table 1 was indicated by the production of carbon dioxide from carbohydrates because of taxonomical analysis. So, definite alcohol production needed to be ascertained, and C. fluviatilis 2C and C. intermedia 3A were therefore cultivated in 100 mL of acid GPY media (pH 2.5) with soluble starch, maltose, cellobiose, xylose, sucrose, glucose and trehalose, respectively. Some properties of cultures containing alcohol fermentation are shown in Ethanol production under unsterile condition.
Ethanol fermentation of 2C and 3A strains was investigated without sterilization in GPY medium of pH 2.5 containing 10% glucose and 5% Na2S04. Although these acid-tolerant yeasts grow well in these acid conditions, their alcohol productions were very low (about 1%) and the yield was far from the value expected. However, it was expected that there is potential for developing a technology for a bio-conversion system producing fuel ethanol from starch-based biodegradable plastic.
